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ABSTRACT OF THE DISCLOSURE

Readily solu‘ble, sweetening compositions are produced
by co-drying solutions of an edible bulking agent and a
dipeptide sweectening compound.

BACKGROUND OF THE INVENTION

This invention relates to a readily soluble sweetening
composition containing an edible bulking agent and a di-
peptide sweetening agent and more particularly to a low
bulk density sweetening composition which in appearance
and behavior is similar to ordinary, granulated sucrose
but which possesses a bulk density and caloric value per
unit of volume considerably less than that of sucrose.

Previous attempts to produce artificial sweeteners have
involved the use of saccharins and/or cyclamates. Prob-
lems have arisen with the use of these compounds, how-
ever, since the saccharins leaves a somewhat bitter after-
taste in the mouth and the cyclamates are now excluded
from commercial food products as hazardous to human
health.

Tt has recently been found that certain dipeptide com-
pounds possess an intense sweetness level. Examples of
these compounds are set forth in U.S. Pat. Nos. 3,475,403
and 3,492,131. Most suitable among these compounds are
the lower alkyl esters of aspartylphenylalanine wherein
the stereochemical configuration is L—I, DL—DL,
DL—L or I—DL, Hlustrative of the lower alkyl esters
are methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl and
the branched chain groups isometric therewith, with the
methyl ester being the most preferred embodiment,

These dipeptide materials would appear to have great
commercial applications as sweetening agents since they
range up to 200 times the sweetness level of sucrose, have
no discernible unpleasant aftertaste, and can be produced
from naturally occurring amino acids. Problems have
arisen, however, with the use of these compounds in that
their rate of solution into water is markedly slower than
sucrose, and that the compounds tend to decompose,
losing substantially all their sweetness upon heating at
temperatures above about 80° C.

SUMMARY OF THE INVENTION

It has now been found that the rate of solution of di-
peptide sweetening compounds can be significantly in-
creased by co-drying an aqueous solution of an edible
builking agent and the dipeptide sweetening compound. It
has also been found that, surprisingly, these aqueous solu-
tions may be dried, such as by drum drying and spray
drying, at conditions of elevated temperatures (i.e., above
100° C. without significant adverse effects on the sweeten-
ing level of the dipeptide compounds.

The solid edible bulking agents suitable for use in this
invention may be any of the non-toxic substances or com-
bination of substances heretofore employed by the prior
art for this purpose including the organic acids such as
citric, adipic, fumaric acids, and the hydrolyzed starch
materials such as dextrins and sugars. Especially suitable
among these solid bulking agents are the dextrins of the
class commonly known as corn syrup solids, since with
certain of these materials it is possible to produce a low
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calorie, low bulk density, non-hygroscopic sweetening com-
position which has the appearance of table sugar and
which will dissolve readily in cold water.

It is an object of this invention to produce a low-calorie
substitute for granulated sucrose.

It is a further object of this invention to produce a
dipeptide-containing, low-calorie sweetening composition

which has a rate of solution comparable to that of
sucrose.

DESCRIPTION OF THE INVENTION

According to one embodiment of this invention a table
sugar substitute having the appearance of crystalline su-
crose may be prepared by forming a uniform aqueous
solution of a corn syrup dextrin material and a dipeptide
sweetening agent and drying this solution in a manner
so as to yield an expanded product which may then, if
necessary, be ground to size. Such drying methods as
drum drying, spray drying and freeze drying have been
found suitable for producing these table sugar substitutes.

The dextrin materjal used for the production of these
sugar substitutes must dissolve easily in water to produce
a clear solution and must be non-hygroscopic. In this
regard the D.E. (dextrose equivalent) of the dextrin ma-
terial has been found to be a critical parameter. The dex-
trin material must have a sufficiently low molecular
weight to be easily soluble in water and to produce a clear
solution so that the final product will have the essential
reflecting surfaces in order to give the appearance of a
crystalline product. On the other hand the molecular
weight of the dextrin material must be high enough so
that hygroscopicity is avoided.

Accordingly, it has been determined that for the pro-
duction of table sugar substitutes the dextrin material
should have a D.E. in the range of about 4 to 20 and
preferably in the range of about 5 to 10. Additionally it
has been found that the best results are obtained if the
dextrin material contains little or no monosaccharide (i.e.
glucose) and contains an irregular distribution of the
other lower (one to eight saccharide units) saccharides
with a preponderance of the hexamer and heptamer.
Such corn syrup dextrins have been produced by means
of enzymatic hydrolysis of starch and are typified by the
products available from CPC under the name Mor-Rex.

The processes of this invention are further illustrated
but not limited by the following examples:

Example 1

Three grams of citric acid and one gram of L-aspartyl-
L-phenylalanine methyl ester are dissolved in 50 ml. of
water with stirring. The resulting solution is spread on
a stainless steel tray (2.1 sq. ft.) and allowed to dry at
ambient conditions for about two days. The dry material
was then scraped from the tray and ground with a
mortar and pestle. One-half gram samples of this ground
material were added with stirring, to beakers containing
200 ml. of water at 40° F. The material completely dis-
solved in an average time of about 55 seconds yielding
solutions which were sweet with a slight acid taste.

Example 2

A solution was prepared containing 800 grams of
water (80° F.), 241 grams of 5 D.E. Mor-Rex and 5.95
grams of L-aspartyl-L-phenyl-alanine methyl ester. This
solution was placed in a tray at a 1.5 inch thickness and
freeze dried in a Stokes Freeze Drier for 48 hours. The
material was then ground to a fine powder using a
Waring blender at a high speed.

Example 3

A solution was prepared according to the method of
Example 2 and this solution was drum dried at a tem-



